I. INTRODUCTION

Superalloys containing VIII-
Besides these intermetallics, carbides, nitrides, borides and carbonitrides are also present; these may be stable or may transform from one to another /1,5,7/.
The Cr-Ni-Co based superalloy investigated in this work is mainly used in steel annealing furnaces as the support material on which steel bars roll. This alloy has a low thermal conductivity and a high wear resistance.
In order to increase the high temperature service life of this alloy, silicon modification is essential.
The aim of this work was to identify the microstructural changes brought about by silicon modification in both cast and heat treated conditions and to study structure-high temperature properties correlations.
EXPERIMENTAL PROCEDURE
The alloy used in the present work was prepared by air melting in an induction furnace and casting in preheated cylindrical ceramic moulds. The chemical composition of the alloy is given in Table 1 . X-ray diffractometer.
EXPERIMENTAL RESULTS
The typical microstructures of the Cr-Ni-Co superalloy containing 0.48 and 4.20 wt% Si respectively, in the as cast condition are shown in Representative electron diffraction patterns obtained from these alloys are shown in Fig. 3 . The typical microstructure of the heat treated silicon modified alloys is presented in Fig. 4 and Fig. 5 . These alloys were heat treated for 30 minutes and 25 hours at 900°C. The precipitation of fine particles around massive sigma phase regions is clearly visible in Fig. 4 . From X-ray diffraction studies, these particles were identified as those of the tetragonal Cr 6 5 Ni 25 Si phase (Table 2 ).
In higher holding times up to 25 hours, in alloy containing 0.48 wt% silicon precipitate phases were formed as long plates around fine spherical particles.
These plates appeared to be smaller sized and covering the entire matrix in the alloy with higher silicon content (4.20 wt%), (Fig. 5) . Table 3 shows the various phases that occurred in the silicon lean alloy (0.48 w%) after heat treatment for 25 hours at 900°C. These phases were identified by x-ray diffraction as massive sigma, R, chi, Cr 6 showing a platelike structure was formed. In addition, the stability and formation of phases precipitated at high temperatures were found to be enhanced by silicon addition.
